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3 <110> APPLICANT: THE STATE OF OREGON ACTING BY AND THROUGH THE STATE BOARD 

4 OF HIGHER EDUCATION ON BEHALF OF OREGON STATE UNIVERSITY 

5 Azevedo, Mark 

6 Armstrong, Donald 

7 Mills, Dallice I. 

8 Banowetz, Gary 

9 Russell, Brian 

10 Groenig, Aleta 

11 Elliott, Lloyd 

13 <120> TITLE OF INVENTION: BACTERIAL BIOHERBICIDE FOR CONTROL OF GRASSY WEEDS 

15 <130> FILE REFERENCE: 245-67314-02 
C — > 17 <140> CURRENT APPLICATION NUMBER: US/10/537,017 
C — > 17 <141> CURRENT FILING DATE: 2005-06-01 

17 <150> PRIOR APPLICATION NUMBER: US 60/431,651 

18 <151> PRIOR FILING DATE: 2002-12-06 

20 <150> PRIOR APPLICATION NUMBER: PCT/US2003/038653 

21 <151> PRIOR FILING DATE: 2003-12-05 
23 <160> NUMBER OF SEQ ID NOS : 13 
25 <170> SOFTWARE: Patent In version 3.2 

27 <210> SEQ ID NO: 1 

28 <211> LENGTH: 550 

29 <212> TYPE: DNA 

30 <213> ORGANISM: Pseudomonas fluorescens 

32 <400> SEQUENCE: 1 

33 gcgcctgacg aagcggcgta gccacaagga gaaccgctga 
35 aaggccggcc gcaccctgag cctgcccctg accctcgatc 
37 ggccagttgc aactgctgag cctgttgcgt gtattgccgg 
39 gcggtctggc gcgggcgtgc ggtgctggcc aagttattgg 
41 cattttcagc gtgaactcac gggcgtgcgc ctgctggccg 
43 cggttgctcg ccgatggctt gcaggaaggc gagggcggtt 
4 5 gaaggcgccg aaagcctggc cgatgcctgg caggcccgtt 
47 ccgacgaaca aaccgcggtg ctcgccgaag cgctgggtgc 
4 9 aggctgtggc agaagactgc atctggacac ctgctgcgcc 
51 atcgacgtgc 

54 <210> SEQ ID NO: 2 

55 <211> LENGTH: 5178 

56 <212> TYPE: DNA 

57 <213> ORGANISM: Pseudomonas fluorescens 

59 <400> SEQUENCE: 2 

60 cgaattcctt gatcttgtgg atcttgccgt tttcgccgta 
62 actcaccctt accgtcgata ccgaggatcg cggttttttc 
64 aagcactgga ggcgtgggcc aggtggtgct caaccggttc 
66 cgaagcccag ttgctccagg caccagacga tcttgttgcg 




tgcgcctgtc cgagctgaaa 60 

ttgcggacgc cgtcggcccc 120 

gcgagcgtta cgtgggcgcg 180 

tgggcagcaa ggccgcgcgg 24 0 

aacacggcct gaccaccccc 300 

ggttgctgtt cgagttcctc 360 

cgaagcgctg ccgccgctgg 420 

gatcgcgcag atgcacacca 480 

aggacggcaa gctgtacttg 54 0 

550 



gccgaagaac gtggtggcgt 60 

ctggaagccc gagcagtggt 120 

gatcttgatt ttcttcggat 180 

gtagcgcttg tagcgacggt 240 
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68 tgcccatcag gatcgcgtcg agggcacggt ccggggcata ccagtaacgc ttggcgtagt 300 

70 gccagcgcgc ctcgccgaac agactgatcg gagcgaacgg gatcgccacc acgtcaacgt 360 

72 cggaaggctt gatgccggcc tgttccaggc agaacttcgc cgactcgtag ggcatgcggt 420 

74 tctttgcatg tttgtcgcgt acgaagcgct cttcttcggc ggccgcgatc agcttgccgt 480 

76 cgatatacag ggctgcggaa ggatcatggc taagggcgcc ggacaggcca agaatcgtca 540 

78 atgccacagg ggtctagcct cttttagtct gcatgcaggc gggtcgcgcc tgaaaaaagt 600 

80 gtgcttcccg cctgggcagg aaacagctaa agggcgggat tatagcttaa aagcagacga 660 

82 aagctgttag cggcaagcgg caagccatta ggaactagcg gagttcaagg ctgccgtggg 720 

84 cactttgccg gtagatcgta taggggagaa tgagcatgtc gaggacgccg gagacaggca 780 

8 6 agtcaagaac ggcccagggc acgccgggaa tgaatccggt aatacgatcg ttcccacgcg 84 0 

88 cgcgtgggaa cgatcaatac aggcctctca cgtgaagcac ggggaaccat cacacttgcc 900 

90 tgggcaaccg ctgatcaatc agttggtaca acgcactgtc ctgcggccag ttacgcatga 960 

92 accgcgcccg atccctggca tatgccggtg cgaaactggc ggctgagctg tgctgacaga 1020 

94 ccgaatccag atcaatcagc gcccagcggt cttcgtgcca gaacaggttg tggcccttga 1080 

96 aatccccatg gctgatgcgc tcgccaataa gttgggcaaa caggtggtcc agggccagca 1140 

98 attcgttttc cggcgcgtca ccgttgtcga tgtagggcgc aaagcgctcg atgatgtccg 1200 

100 ggcccggcag gtattcggtg atcaggtagg cacggctgcg cagccagaaa acgcgctttt 1260 

102 ccaatacggc cagtggcttg ggcgtggcga tacccaggaa cgccaggcgg ttgccttcac 1320 

104 gccaggagtg ccaggcgcgg cttgggcgcc agaagcgttt gagccaatgg gcgaacccct 1380 

106 tgatgttgta acgcttgatc accaacggac gaccggccac ctcgaccttg gccacgctgg 1440 

108 cggcaccgcc ggtcttgtac aggtggccgc ggtcgagcag cgcatcggcc tgttccagca 1500 

110 ccggcagcat cgcaggctct tcttcgcgac gaatcgcgcg caaaccaaac gcaccgcgca 1560 

112 ctacgctgaa cagcgtgcat tcacggccgg ccttgttcaa aaagtccttc aagcgccagg 1620 

114 cactgacctt gcgcacctgt ttttccagcg cttgcagcgg caacgcgtgc tcactgttgc 1680 

116 cgagcaggta atacaccagc agctcctcgg taaacggctc gaggtttttc ggcaattggg 1740 

118 cgaaaaacac accgaggttt tccagtactc ggttgcgcga cagcggttta ccggcctctt 1800 

120 cgacacggat gcccgcaccg tcgatcaagt acagcttgcc gtcctggcgc agcaggttgt 18 60 

122 ccagatgcag gtcttcctgc cacagccctt tggtgtgcat ctgcgcgatc gcacccagcg 1920 

124 cttcggcgag caccgcggtt tgttcgtcgg ccagcggcgg cagcgcttcg acggcctgcc 1980 

126 aggcatcggc caggctttcg gcgccttcga ggaactcgaa cagcaaccaa ccgccctcgc 204 0 

128 cttcctgcaa gccatcggcg agcaaccggg gggtggtcag gccgtgttcg gccagcaggc 2100 

130 gcacgcccgt gagttcacgc tgaaaatgcc gcgcggcctt gctgcccacc aataacttgg 2160 

132 ccagcaccgc acgcccgcgc cagaccgccg cgcccacgta acgctcgccc ggcaatacac 2220 

134 gcaacaggct cagcagttgc aactggccgg ggccgacggc gtccgcaaga tcgagggtca 2280 

136 ggggcaggct cagggtgcgg ccggcctttt tcagctcgga caggcgcatc agcggttctc 234 0 

138 cttgtggcta cgccgcttcg tcaggcgctg cagccaggtg gcgaccagcg gcactgtctt 2400 

140 caggctggtc gagataagcc gccagcaatt ggcgcacctg cgcgttcgac cactgcggtg 24 60 

142 cgcggcgcaa cagcggctcc aggtccttga cccggtcacg ccagccgaac agcaacgggc 2520 

144 gggttttctc caggtcgatc aactgcgcgg cgtaaccgtc accgggggcc tgcaaaaaaa 2580 

146 tatgcttggg gtaaaaacag ccatgcacct ggcccacgcc atgcagccgg cgcgccagcc 2640 

148 ggccacaggc cagcaggatg gcccggtgtt gggcgtcgct cagttgcggc cattgctcca 2700 

150 gcaccgaatc caggtcgttc cagccatcca gggcacgggt cagcaacatc gcgcggtgtt 27 60 

152 cgccagccac cttgcgttcg ccatagaacg ccgcctgcaa cgccgggatg cccagcgtgc 2820 

154 gataacggct gatattgcga aactcgcggg agaaactcgg ctcgcccaac ggccggtgca 2880 

156 gactgcgggt gaggtagttg ctctggcgct tgaggtaata cccgtggccc tctatctcca 2940 

158 ggcggaacac actgctccaa ccgccgcgac tggtgttcgg ctcgtcgacg gcgtccagtt 3000 

160 gcttggccca cagcgcgtcg aatgtcgcca ggccgttacg ctccagcacg gcacggtctt 3060 

162 cagccgccag aaaatcactc attcgcgccc ctcgaaaaac ttcaccacgt ggcgaatccg 3120 

164 ccgtttgtcc gaatcactca ggtgccgact gccacggtac tgcaagtaga aacgcaggcg 3180 
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166 ttgggtggcc gacaggtgat acttggccac tttgtccagg caagccaggt ccttggtgat 
168 gcggtatttg agccagaaac cacgccagaa atcgccgttg ggacagtcga tcaaatacag 
170 ggtcgactga tcatcgacca gcaggttgcg ccacttcaaa tcgttatggg tgaagcgatg 
172 atcgtgcatg gtgcgcgtgt attcggcgag ctggcggctg accgcatcga cccatttggg 
174 gtcgcgcagg cgcgcatcgc ggtgctcggc cagcaccgag aggtcttcgg tgcgtggcaa 
176 ctcgcgggtg atcatcgcgc cacggtcata ggccaggccg ttacgctcca ggccccaggc 
178 caccacgtcg gcggtgggta tgccccactt ggcgaagcgc ttgaggttct gccattcgga 
180 cttgacccgc ggcttgccca ggtagcgtcg caggcccttg ccggcgccga cgtagcgctt 
182 gacgtagtaa ttgaccccac cgcgctgcac ccggatcacc tccgacaacg ggtcgcgggt 
184 caggcgctcg ccttgcaggg cgaacaccgc ttcgaggctg ccgaaaatca tccgccaggt 
18 6 tggcgtacgc aggttccagg atccaacccg ccatcagagc gcatctccat atcgctgctt 
188 gcgtgcgtag agcttgtcgg ccttggcttg cagccactgc aacaacgcgc tttcttcggc 
190 caggacctgg cgcaacggct gctggaagta gcccttgaga aagcgcagct tgtcacggcg 
192 ggtcaggccg atgtccagcg ccgagaagta cagcgcggcc aggtccttgt cgcgccagcg 
194 atgactgatc ttgtcgcggg tctgggcgcg gtgcaggtcg atcaccgaaa gtttgaagtg 
196 gtcggcggtc accggcgtgt cagtgtgcaa caggaaatgg cagatgtagc agtcgcgatg 
198 gttgaccccg ccgcgatgca tcatgcccgt catgcgcgcc acttcggcga tcagcgcacg 
200 cttgagacgt ggctcgggcg gctgtttgcg ccagtcgatg ctgaaatctt ccaggctgac 
202 ggtgggcgcc aactcctcgg tgacgatgaa cgaatgctga tcggccgggt tgctgccgcg 
204 ctcgccataa gccaccgcgg tcatggtcgg cacacccaat gcctgcaagc gctggatcgc 
206 cagccattcc tggccggcgc ccaataccgg gagtttggcg gtgaccaggt tcttgacgat 
208 ctcgccccag ccgatgccac ggtgaatctt cacgaaatag ccacggccat ccacctcggt 
210 acgcaaggtg cgacgcgctt cgagttcacg gtacacctcg ccytccagcg ccttcgacgg 
212 cggcgaacgc atcgcgcccg gcccagaggg tcttgaacgg ttcggcaagc atcaacttca 
214 tggttttggc tccgccagaa tcacatccgc agcgtgctgc ggcatgctgt agaggtcggc 
216 cgtctcggcg aaggccaacc cattgcggct ccaggccgcg cgctgtgcag cgtcactcaa 
218 catacgtacc aggtagccgt tgagctgcgc ttgttcaaac ggctcatcca gcaccaggcc 
220 gctgtcggcc tcattgatgt aatgggcata accacacacc gccgagacca gcaccggcag 
222 gccggccacc agggcttcga gcaacacggt gccggtattt tcgttgtacg ccgggtggat 
224 caacaggtcg gcgcccagca ggaaacgcgg aatgtcgctg cgtcccttga ggaactgcac 
226 gttatcgccc aagcccaacg tggcgctctg caattggaat actttggggt cgtcctggcc 
228 gattacaaac agacgggtgc gtttcttcag ttccgcgggc aaggcggcca cagccttgag 
230 gctgcggtcg acgcccttgg tcttgaagcc cgagccgatt tgcaccagca acaggtcgtc 
232 atcgccgagg ttgaattc 

235 <210> SEQ ID NO: 3 

236 <211> LENGTH: 459 

237 <212> TYPE: PRT 

238 <213> ORGANISM: Pseudomonas fluorescens 
240 <400> SEQUENCE: 3 

242 Met Arg Leu Ser Glu Leu Lys Lys Ala Gly Arg Thr Leu Ser Leu Pro 

243 15 10 15 

24 6 Leu Thr Leu Asp Leu Ala Asp Ala Val Gly Pro Gly Gin Leu Gin Leu 
247 20 25 " 30 

250 Leu Ser Leu Leu Arg Val Leu Pro Gly Glu Arg Tyr Val Gly Ala Ala 

251 35 40 45 

254 Val Trp Arg Gly Arg Ala Val Leu Ala Lys Leu Leu Val Gly Ser Lys 

255 50 55 60 

258 Ala Ala Arg His Phe Gin Arg Glu Leu Thr Gly Val Arg Leu Leu Ala 

259 65 70 75 80 



3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5178 
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Leu 


Pne 


398 




130 






135 








"i a n 
14 U 










401 


Phe 


Ala 


Thr 


Asn 


Arg Ala Gin Thr 


Lys 


Arg 


Thr 


Ala 


His 


Tyr 


Ala 


Glu 


402 


1 A C 

145 








150 






155 










i p n 

160 


405 


Gin 


Arg 


Ala 


Phe 


Thr Ala Gly Leu 


Val 


bin 


Lys 


Val 


Leu 


Gin 


Ala 


Pro 


406 










165 




170 










1/5 




409 


Gly 


Asp 


Leu 


Ala 


His Leu rne rne 


bin 


Arg 


Leu 


Gin 


Arg 


Gin 


Arg 


Val 


4 1U 








180 




185 










l yu 






413 


Leu 


Thr 


Val 


Ala 


n T /—I T IT_ 1 ~T~ ^ 

Glu Gin Val lie 


His 


Gin 


Gin 


Leu 


Leu 


Gly 


Lys 


Arg 


A 1 A 

414 






IOC 

195 




AAA 

200 










one: 








/in 

4 17 


Leu 


Glu 


Val 


Phe 


Arg Gin Leu Gly 


T • 

Lys 


His 


Thr 


Glu 


T 7 T 

Val 


Pne 


Gin 


Tyr 


418 




210 






215 








220 










421 


Ser 


Val 


Ala 


Arg 


Gin Arg Phe Thr 


Gly 


T ~ii 

Leu 


Phe 


Thr 


Asp 


Ala 


Arg 


rp U. „ 

Tnr 


/I o o 

4z<£ 


225 








zoU 






^OO 










z4U 


/IOC 

425 


Val 


Asp 


Gin 


Val 


bin Lieu Aia vai 


Leu 


Aia 


Gin 


Gin 


Vai 


T 7 _ T 

vai 


p i « 
bin 


Met 


/IOC 

4z D 










245 




250 










o c. c; 
zoo 




a o r» 
4z9 


Gin 


Val 


Phe 


Leu 


Pro Gin Pro Phe 


Gly 


Val 


HIS 


Leu 


Arg 


ASp 


Arg 


inr 


4 OU 








260 




265 










9*70 






433 


Gin 


Arg 


Phe 


Gly 


Glu His Arg Gly 


Leu 


Phe 


Val 


Gly 


Gin 


Arg 


Arg 


Gin 


434 






275 




280 










285 








437 


Arg 


Phe 


Asp 


Gly 


Leu Pro Gly lie 


Gly 


Gin 


Ala 


Phe 


Gly 


Ala 


Phe 


Glu 


438 




290 






295 








300 










441 


Glu 


Leu 


Glu 


Gin 


Gin Pro Thr Ala 


Leu 


Ala 


Phe 


Leu 


Gin 


Ala 


He 


Gly 


442 


305 








310 






315 










320 


445 


Glu 


Gin 


Pro 


Gly 


Gly Gly Gin Ala 


Val 


Phe 


Gly 


Gin 


Gin 


Ala 


His 


Ala 


446 










325 




330 










335 




449 


Arg 


Glu 


Phe 


Thr 


Leu Lys Met Pro 


Arg 


Gly 


Leu 


Ala 


Ala 


His 


Gin 




450 








340 




345 










350 






453 


<210> SEQ ID NO: 


5 
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RAW SEQUENCE LISTING ERROR SUMMARY 
PATENT APPLICATION: US/10/537,017 



DATE: 06/13/2005 
TIME: 09:40:57 



Input Set : A:\67314-02 SEQ LIST.txt 
Output Set: N:\CRF4\06132005\J537017.raw 



Please Note: 

Use of n and/or Xaa have been detected in the Sequence Listing. Please review the 
Sequence Listing to ensure that a corresponding explanation is presented in the <220> 
to <223> fields of each sequence which presents at least one n or Xaa. 

Seq#:6; N Pos. 444 
Seq#:7; N Pos. 691 
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6/13/05" 



VERIFICATION SUMMARY DATE: 06/13/2005 

PATENT APPLICATION: US/10/537,017 TIME: 09:40:57 



Input Set : A:\67314-02 SEQ LIST.txt 
Output Set: N:\CRF4\06132005\J537017.raw 

L:17 M:270 C: Current Application Number differs, Replaced Current Application No 
L:17 M:271 C: Current Filing Date differs, Replaced Current Filing Date 
L:566 M:341 W: (46) "n" or "Xaa" used, for SEQ ID#:6 after pos.:420 
L:605 M:341 W: (46) "n" or "Xaa" used, for SEQ ID#:7 after pos.:660 
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